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The present invention in- 
cludes a biopsy needle for use 
in a biopsy gun or as surgical 
instrument, capable of taking 
multiple samples, and a guid- 
ing needle holder for holding 
a biopsy needle. The biopsy 
needle includes an inner nee- 
dle, also called a stylet, and 
an outer needle, also called a 
cannula, and a guiding needle 
holder. The stylet has a recess 
in the vicinity of its distal end 
which receives the tissue sam- 
ple. The guiding needle holder 
includes an integrated spacer, 
and first and second connect- 
ing elements. The first con- 
necting element holds the prox- 
imal end of the cannula and is 
displaceably attached along the 
length of the integrated spacer. 
The second connecting element 
holds the proximal end of the 
stylet and is fixedly attached 
to the distal end of the inte- 
grated spacer. The connecting 
elements each have an open- 
ing that facilitates insertion of 
the biopsy needle into a known 




biopsy gun in either the cocked or uncocked position. In an alternate embodiment, the guiding needle holder mcludes an integrated spacer 
that fixedly holds the stylet, and a connecting element that displaceably holds the caniuila. 
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BIOPSY NEEDLE AND SURGICAL INSTRUMENT 
FIELD OF THE INVENTION 
This invention relates to an improved biopsy needle specially suited for use in a 
biopsy gun, or for use as a surgical instrument. 

BACKGROUND OF THE INVENTION 
5 Biopsy needles, as part of a biopsy system, are generally used in the medical field to 

remove tissue, cells or fluids jfrom a body for examination. Known biopsy needles have at 
least one inner needle (stylet) and an outer needle (cannula). The stylet has a point to enable 
insertion of the needle into a body, and a recess or notch located near its distal end for 
receiving a tissue sample. The cannula is displaceably guided on the stylet and has sharp 

1 0 cutting edges. Both the stylet and cannula have a connecting element on their proximal ends 
to enable connection of the needle to the slides of a biopsy gun. The connecting elements in 
known biopsy needles generally have included either flanges that cooperate with matching 
contact surfaces on the sUdes, or recesses that engage a rib located on a slide wherein both 
the slide and the rib run along the length of the biopsy needle. 

1 5 Some prior art biopsy needles have? the disadvantage that it is sometimes difiBcult to 

insert them into the biopsy gun imder sterile conditions. Some prior art biopsy guns require a 
certain spacing between the connecting elements on the stylet and ciannula in order for the 
biopsy needle to be inserted into the biopsy gun. However, this task of inserting the biopsy 
needle into the biopsy gun while the connecting elements are maintained in a fixed 

20 orientation is difficult because the stylet is generally fireely displaceable in the cannula. 

Therefore, it is generally necessary to align the cormecting elements of the biopsy needle, 
either manually or through use of a separate spacer, prior to insertion into a biopsy gun. 
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After the biopsy needle is inserted into a biopsy gun, if a spacer clip is used, it is generally 
necessary to remove the spacer in order to close the lid and operate the biopsy gun. 
Conventional spacer clips require the molding of a separate spacer. This requirement of a 
separate molding step adds an additional step in the manufacturing and packaging process 
thereby increasing the costs to produce the biopsy needle. Moreover, the use of a separate 
spacer clip may require undue handling of the needle in order to connect and disconnect the 
spacer clip. Furthermore, some conventional biopsy guns do not permit the option of 
inserting the needle into a biopsy gun in the uncocked position. By permitting a biopsy 
needle to be inserted in an uncocked biopsy gun, the proper operation of the needle is 
checked prior to the gun being fired by moving the inner needle and the outer needle relative 
to each other during the cocking process. An additional disadvantage of some conventional 
biopsy needles is that under some conditions, the individual connecting elements slip or 
rotate relative to the slides they are carried on when inserted in a biopsy gun. 

SUMMARY OF THE INVENTION 

The present invention includes a biopsy needle particularly suited for use in a biopsy 
gun. Additionally, the present invention can also be used as a surgical instrument for 
procedures such as, a microlumpectomy and the removal of microcalcification. The biopsy 
needle made according to the present invention includes a guiding needle holder that is an 
integral part of the needle itself that is not removed prior to needle use. The guiding needle 
holder provides not only an integrated means for grasping and handling the needle, but 
facilitates needle alignment without the use of extrinsic devices, and prevents rotation and 
other movement of the needle relative to itself and the slides in a biopsy gun. Additionally, 
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the integrated design of the needle allows the needle to be easily prepackaged in a sterile, 
disposable condition. 

The biopsy needle of the present invention comprises an inner needle with a recess 
near its beveled distal end^ an outer needle displaceably guided on the iimer needle and 

S having a beveled distal end, and a guiding needle holder. The gauge and length of the inner 
needle and outer needle varies with the procedure for which it will be used. The guiding 
needle holder includes first and second connecting elements, and an integrated spacer. The 
first connecting element is displaceably guided along the length of the integrated spacer, and 
the second connecting element is fixedly engaged with the proximal end of the integrated 

1 0 spacer. Both the first and second connecting elements contain a raised annular flange that 
defines a portion of a bore though the connecting element and assists in maintaining the 
connecting elements in engagement with the integrated spacer. These bores in the connecting 
elements allow the needle to be mounted on posts extending fi-om the slides of a biopsy gun. 
It should be noted that these bores are illustrative of only one way to connect thei needle to 

1 5 the slides of a biopsy gun and that other arrangements may be used. The iimer needle is 
embedded in the second connecting element and the outer needle is embedded in the first 
connecting element When the first and second connecting elements are maximally displaced 
relative to each other within the integrated spacer, the distance between the raised aimular 
flange in the first connecting element and the raised annular flange in the second coimecting 

20^ element is such that the biopsy needle can be inserted with.the proper spacing into a biopsy 
gun in the cocked position. This eliminates the need for any external means of achieving the 
proper spacing of the needle. AltCTiatively, the needle can be mounted in a biopsy gun in tihe 
uncocked position. 
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Additionally, the present invention can be used to take multiple samples at the same 
biopsy site as required by procedures such as computer tomography by removing the 
connecting element carrying the inner needle and replacing it with another connecting 
element and an iimer needle. Once the body is pierced, the biopsy needle is inserted into a . 
5 biopsy gun and the sample taken. The needle is then removed from the body and the biopsy 
gun, the sample removed, and the needle can then be reused. All this is accomplished 
without the use of an external spacer. 

In an alternative embodiment, the guiding needle holder incorporates an integrated 
spacer and a single connecting element. The inner needle is embedded in the integrated 

10 spacer and the outer needle is embedded in the connecting element. The biopsy needle can 
be positioned for insertion into a biopsy gun either in the cocked or uncocked position by 
maximizing the displacement of the connecting element. In this embodiment, multiple 
samples can be taken by dislodging the integrated spacer, removing the inner needle and 
replacing it with another inner needle. The integrated spacer can either be reused or replaced. 

15 It is therefore an advantage of the present invention to provide a biopsy needle that 

allows a tissue sample to be obtained from a tissue mass which automatically captures and 
allows the removal of a tissue sample for examination, wherein the inner needle and the outer 
needle reside and function in an integrated spacer. 

It is a further advantage of the present invention to provide an integrated spacer or 

20 guiding needle holder that does not require the spacer to be removed prior to operating a 
biopsy gun. 

It is a further advantage of the present invention to provide an integrated spacer that 
remains inside a biopsy gun during the operation of the gun. 
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It is a further advantage of the present invention to provide an integrated spacer for a 
biopsy needle which allows single-handed loading and removal of the needle from a biopsy 
gun while maintaining the orientation and rotational position of the inner needle and outer 
needle of a biopsy needle relative to each other and the biopsy gun. 
S It is a further advantage of the present invention to provide a biopsy needle available 

in multiple needle gauges and lengths, tailored for various biopsy procedures. 

It is a further advantage of the present invention to provide a biopsy needle including 
an integrated spacer which allows the insertion of the needle into a body, unattached to the 
biopsy device, without the use of external or removable spacers, and maintains the 
10 orientation and proper spacing of the first and second elements to allow the simple insertion 
of the biopsy needle into a biopsy gun after the needle is inserted into the body, as required 
by certain biopsy procedures. 

It is a further advantage of the present invention to provide a biopsy needle with an 
integrated spacer that allows the integrated spacer to be gripped by the fingers of the user for 
15 manual insertion of the needle into the body while maintaining the spacial relationship 
between the inner needle and the outer needle. 

It is a fiirther advantage of the present invention to provide a biopsy needle that is 
prepackaged, sterile and disposable. 

It is a fiirther advantage of the present invention to provide a biopsy needle which can 
20 be used to obtain multiple biopsy samples from the same biopsy site without the use of an 
external spacer. 

Other features and advantages of the present invention will become readily apparent 
from the following detailed description, the appended claims and the accompanying 
drawings. It is to be understood that both the foregoing general description and the following 
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detailed description are exemplary and provided for purposes of explanation only, and are not 
restrictive of the invention, as claimed. 

BRIEF DESCRIPTIONS OF DRAWINGS : 

Fig. la is an isometric view of one embodiment of the biopsy needle made according 
to the present invention; 

Fig. lb is an exploded viev^ of the biopsy needle made according to the present 
invention, positioned so that the recess in the inner needle is exposed; 

Fig. 2a is an end view of the integrated spacer; 

Fig. 2b is an end view of a connecting element; 

Fig. 3a is an end view demonstrating how the connecting elements are inserted into 
the integrated spacer to form the guiding needle holder; 

Fig. 3b is an end view of the assembled guiding needle holder; 

Fig. 4a is an isometric view of an alternative embodiment of the biopsy needle; 

Fig. 4b is the bottom view of an altemative embodiment of the biopsy needle; and 

Fig. 5 is an isometric view of one embodiment of the biopsy needle of the present 
invention used in conjunction with a biopsy gun of a type that is well-known in the art. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Figs, la and lb show a preferred embodiment of the biopsy needle 10 made according 
to the present invention which comprises a guiding needle holder 8, an inner needle 12 and 
an outer needle 14. The design of the inner needle 12 and the outer needle 14 is generally 
well known in the art and both have a beveled cutting edge on their distal ends. The inner 



wo 00/59378 - 




PCT/IB99/02131 



needle 12 and the outer needle 14 may be of a variety of gauge sizes. The guiding needle 
holder 8, is used to maintain the relative orientation of the inner needle 12 and the outer 
needle 14, and to provide a means by ^ch the biopsy needle 1 0 can be grasped. The 
guiding needle holder 8 includes an integrated spacer 20, and first and second connecting 

S elements, 16 and 18 respectively. 

The integrated spacer 20 has an elongated body which includes a slot 28 that extends 
longitudinally a predetermined distance and a hole 26 that facilitate the insertion of the 
biopsy needle 10 into a biopsy gun of a type known in the art. As illustrated m Fig. 2a, the 
integrated spacer 20 has an interior portion 21 that includes a longitudinally extended angled 

1 0 wall 30, a longitudinally extending curved wall 39, and a groove 3 1 , that facilitate the 

assembly and. operation of the biopsy needle 10. The groove 3 1 , angled wall 30, and the 
curved wall 39, extend longitudinally fi-om the distal end 17 of the integrated spacer 20 
through the entire length of the spacer 20. Alternatively, an end wall at the proximal end of 
. the spacer 20 may be provided. The interior portion 21 is configured such that its cross- 

1 5 sectional profile is similar to the cross-sectional profile of the first and second connecting 
elements 16 and 18 of the needle 10 shown in Fig. lb. 

The first connecting element 16, shown in Fig. 2b, includes a protrudmg section 33, a 
sidewall section including a curved portion 35 and a flat portion 36, a longitudinally 
extending bore 32A that goes through the entire length of the first connecting element 16,. and 

20 a vertically extending bore 23 which is partially defined by a raised annular flange 22. A 

portion of the bore 32A is defined by a cylindrical sleeve 34 positioned on one end of the first 
connecting element 1 6 shown in Fig. lb. 

For purposes of clarification, when referring to the longitudinally extending bore 
through second cormecting element 18, the longitudinally extending bore will be referred to 
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with reference numeral 32B. The second connecting element 1 8, illustrated in Fig. lb, is 
identical to the first connecting element 16, except that the longitudinally extending bore 32B 
is not required to extend through the entire length of the second connecting element 1 8. 
However, for purposes of ease of manufacture, connecting elements 1 6 and 1 8 may be 
identical. The longitudinally extending bore 32A of the first connecting element 1 6 holds the 
proximal end of the outer needle 14 and the longitudinally extending bore 32B of the second 
connecting element 1 8 holds, the proximal end of the inner needle 12. The connecting 
elements 1 6 and 1 8 are preferably formed by insert molding techniques generally known in 
the art. The connecting elements 1 6 and 1 8 are insert molded around outer needle 1 4 and 
inner needle 12, respectively. Although the preferred embodiment illustrates a vertically 
extending bore 23 in the connecting elements 16 and 18 for engagement to the slides of a 
biopsy gun, other configurations may be used, such as, for example, flanges. 

To assemble the biopsy needle 1 0, the proximal end portion of the outer needle 14 is 
fixedly carried in the longitudinally extending bore 32A of the first connecting element 1 6. 
The proximal end of the inner needle 12 is removable and fixedly inserted into the 
longitudinally extending bore 32B of the second connecting element 1 8. The inner needle 12 
is then inserted into the outer needle 14 until the first and second connecting elements 16 and 
18 meet. In order to insert the first and second connecting elements 16 and 18 in the 
integrated spacer 20, both connecting elements 16 and 1 8 are initially engaged into the 
integrated spacer 20 with curved portion 35 engaged with the curved wall 39 and flat portion 
36 engaged with angled wall 30, as illustrated in Fig. 3a. The second connecting element 18 
is rotated into the integrated spacer 20 until the protruding portion 33 snaps into the groove 
3 1 and the second raised annular flange 24 fits into the hole 26 in the integrated spacer 20. 
The first connecting element 16 is rotated into the integrated spacer 20 until the protruding 
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section 33 snaps into the groove 3 1 and the first raised annular flange 22 in the first 
connecting element 1 6 fits into the slot 28 in the integrated spacer 20, as shown in Fig. 3b. In 
general use, the biopsy needle 1 0 xemains in this attached configuration throughout its 
insertion into a biopsy gun and its subsequent use. The length of the longitudinal slot 28 is 
such that when the outer needle 14 is fully extended^ the distance between the first raised 
annular flange 22 in the first connecting element 16 and the second raised annular flange 24 
in the second connecting element 1 8 is sufficient to enable the flanges to align with the posts 
on the slides of a biopsy gun when the slides are in the cocked or uncocked positions. The 
dimensions of the guiding needle holder 8 and the longitudinal slot 28 may be configured to 
allow the biopsy needle 10 of the present invention to be used in various biopsy guns. 

The biopsy needle 10 made according to the present invention provides several 
advantages over conventional biopsy needles and even those conventional biopsy needles 
that employ separate spacer clips. For example, when the biopsy needle 1 0 of the present 
invention is in its assembled form as illustrated in Fig. la, the first connecting element 16 is 
in the maximally displaced position within the integrated spacer 20. The body of the 
integrated spacer 20 permits the user to easily grasp the biopsy needle 10 without moving the 
position of coimecting elements 16 and 1 8 relative to each other. In this position, the 
distance between the first raised annular flange 22 in the fu^ connecting element 16 and the 
second raised annular flange 24 in the second connecting element 18 is sufBcient to align 
these holes with posts located on the slides of a cocked biopsy gun, and therefore enable the 
biopsy needle 1 0 to be loaded into a biopsy gun without manipulation of the connecting 
elonents 16and 18. The tip of the inner needle 12 is exposed to facilitate insertion of the 
biopsy needle 1 0 into the tissue being sampled. 
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The biopsy needle 10 including the integrated spacer 20 can be inserted into a biopsy 
gun either in the cocked or uncocked position to accommodate the user's preference. The 
integrated spacer 20 also facilitates removal of the biopsy needle 10 from a biopsy gun 
without the necessity to reattach a spacer clip as is required with conventional biopsy 

5 needles. If the biopsy needle 1 0 is inserted while the gun is uncocked^ the gun should be 
cocked prior to use. Insertion of the biopsy needle 10 into a biopsy gun 60 is generally 
straight forward as shown in Fig. S. The body of the needle holder 8 is grasped by the user 
and placed over the interior chamber of the biopsy gun 60, as illustrated in Fig. 5. Vertically 
extending bore 23 of the first and second connecting elements 1 6 and 1 8 are aligned over 

10 slides 62 ofthe biopsy gun 60 and receive posts 64. Without having to remove the integrated 
spacer 20, the lid to the biopsy gun 60 is closed and is ready for use. 

The tip of the biopsy needle 10 is inserted into the tissue to be sampled. The biopsy 
gun is then triggered and the. second connecting element 1 8 along with the integrated spacer 
20 is moved forward, while the first connecting element 1 6 is held stationary. This action is 

1 5 accomplished though the novel arrangement of the guiding needle holder 8 wherein flange 24 
of second connecting element 1 8 engages hole 26 while flange 22 of the first connecting 
element 16 moves relative to the integrated spacer 20 in slot 28. This movement causes the 
inner needle 12 to move forward into the tissue being sampled and exposes the recess 1 3 in 
the inner needle 12 which receives the tissue to be sampled. The second slide of the biopsy 

20 gun is triggered moving the slide engaged with the first cormecting element 1 6 forward. This 
action causes the outer needle 14 to move forward over the recess 13 which causes the outer 
needle 14 to separate tissue prolapsed in the recess 13 and secure it therein. The biopsy 
needle 1 0, at this point, is back in the position illustrated in Fig. 1 a. The biopsy needle 1 0 
can then be removed and the tissue examined. The integrated spacer 20 in engagement with 
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the first and second connecting elements 16 and 1 8 during operation of the biopsy gun 60, 
stabilizes the first and second connecting elements 16 and 1 8 and prevents twisting and 
bending in the biopsy gun 60. 

Multiple samples can be taken at the same biopsy site by either reusing the biopsy 

5 needle 1 0 or replacing the mner needle 12. The inner needle 1 2 is replaced by removing the 
second connecting element 1 8 from the integrated spacer 20, sliding the inner needle 12 out 
of the outer needle 14, and inserting another inner needle into the outer needle 1 4 and 
reattaching the second connecting element 1 8 in the manner previously described. The 
second connecting element 1 8 can either be reused or replaced. 

10 An alternative embodiment of the invention is shown in Figs. 4a and 4b. In this 

embodiment the biopsy needle lOA includes an inner needle 42, an outer needle 44, and a 
guiding needle holder 40. The guiding needle holder 40 comprises an integrated spacer 48 
and a connecting element 50. Connecting element 50 is identical to connecting element 1 6 
previously described. The integrated spacer is substantially identical to integrated holder 20, 

1 5 except that longitudinally extending groove 3 1 , longitudinally extending wall 30 and 

longitudinally extending curved wall 39 do not extend as far in the body of the spacer 20. 
The proximal end of the spacer 48 is solid for ease of manufacturing and includes a vertically 
extending bore 41 , An inner needle 42 is fixedly attached to the integrated spacer 48 near the 
proximal end, and the outer needle 44 is fixedly attached to the connecting element 50. The 

20 connecting element 50 can be attached to the integrated spacer 48 in the manner previously 
described herewith for attaching the first connecting element 16 in the previous embodiment. 

Other embodiments of the invention will be apparent to those skilled in the art 
fit>m consideration of the specification and practice of the invention disclosed herein. It is 
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intended that the specification and examples be considered as exemplary only, with the true 
scope and spirit of the invention being indicated by the following claims. 
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We claim: 

1 . A biopsy needle comprising: 
a guiding needle holder; 

an inner needle having a recess in a vicinity of a distal end thereof for receiving a 
tissue sample, and a proximal end fixedly connected to said guiding needle holder such that 
said inner needle does not move relative to said guiding needle holder, and 

an outer needle substantially coaxial with said inner needle and disposed about a 
portion of said inner needle having a proximal end displaceably connected to said guiding 
needle holder such that said outer needle moves longitudinally relative to said guiding needle 
holder. 

2. A biopsy needle as claimed in claim 1 , wherein said guiding needle holder comprises: 
an integrated spacer; 

a first connecting element displaceably attached to said integrated spacer and movable 
therein, wherein said outer needle is connected to the first connecting element; and 

a second connecting element fixedly connected to said integrated spacer such that said 
second connecting element does not move relative to said integrated spacer, wherein said 
inner needle is fixedly attached to the second connecting element. 

3. A biopsy needle as claimed in claim 2, wherein said integrated spacer includes 
a hole and a slot; 

said first connecting element includes a first annular flange displaceably engaged to 
the slot of the integrated spacer, and 
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said second connecting element includes a second annular flange fixedly engaged to 
the hole of said integrated spacer. 

4. A biopsy needle as claimed in claim 3, wherein said first connecting element is 
displaceably guided along the length of the slot of said integrated spacer a distance sufficient 
to enable operation of said biopsy needle in a biopsy gun. 

5. A biopsy needle as claimed in claim 4, wherein said first connecting element is 
positioned along the length of the slot of said integrated spacer a predetermined distance to 
enable insertion of said biopsy needle in a biopsy gun. 

6. A biopsy needle as claimed in claim 5, wherein 

said integrated spacer having an interior section including a longitudinally extending 
groove, a curved wall, and an angled wall; 

said first connecting element includes a first protruding section engaged to the groove 
of said integrated spacer, a first curved portion that fits in the curved wall of said integrated 
spacer, and 

said second coxmecting element includes a second protruding section engaged to the 
groove of said integrated spacer, and a second curved portion engaged to the curved wall of 
said integrated spacer. 

7. A biopsy needle as claimed in claim 1 , wherein said guiding needle holder comprises: 
an integrated spacer wherein said iimer needle is fixedly connected to the integrated 

spacer such that said iimer needle does not move relative to said integrated spacer; and 
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a connecting element displaceably connected to said integrated spacer movable 
therein wherein said outer needle is fixedly connected to the connecting element. 

8. A biopsy needle as claimed in claim 7, wherein 
said integrated spacer includes a first hole and a slot; 

said connecting element includes an annular flange displaceably connected in the slot 
of said integrated spacer. 

9. A biopsy needle as claimed in claim 8, wherein the connecting element is 
displaceably guided along the length of the slot of said integrated spacer a distance suflBcient 
to enable insertion of said biopsy needle into a biopsy gun. 

10. A biopsy needle as claimed in claim 9, wherein 

said integrated spacer includes a longitudinally extending groove, a curved wall, and 
an angled wall; and 

said connecting element includes a protruding section engaged to the groove of said 
integrated spacer, a curved portion that fits in the curved wall of said integrated . spacer, and a 
flat portion. 

11. A needle holder for guiding a biopsy needle, comprising: 
an integrated spacer; 

a first connecting element fixedly connected to said integrated spacer and 
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a second connecting element displaceably connected to said integrated spacer such 
that said second connecting element is longitudinally displaceably along said integrated 
spacer. 

12. A guiding needle holder as claimed in claim 1 1 , wherein 
said integrated spacer includes a hole and a slot; 

said first connecting element includes a first annular flange connected in the slot of 
the integrated spacer such that it is displaceable relative to said integrated spacer; and 

said second connecting element includes a second annular flange fixedly connected to 
the first hole in said integrated spacer.- 

13. A guiding needle holder as claimed in claim 12, wherein the second connecting 
element is displaceably guided along the length of the slot of said integrated spacer a distance 
sufRcient to enable insertion of a biopsy needle into a biopsy gun. 

14. A guiding needle holder as claimed in claim 1 3, wherein 

said integrated spacer includes a longitudinally extending groove, a curved wall, and . 
an angled wall; 

said first connecting element includes a first protruding section that fits in the groove 
of said integrated spacer, a first curved portion that fits in the curved wall of said integrated 
spacer, a first flat portion, and a first longitudinal bore; and 

said second connecting element includes a second protruding section that fits in the 
groove of said integrated spacer, a second curved portion that fits in the curved wall of said 
integrated spacer, a second flat portion and a second longitudinal bore. 
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15. A needle holder for guiding a biopsy needle comprising: 
an integrated spacer; and 

a connecting element displaceably attached to said integrated spacer. 

16. A guiding needle holder as claimed in claim 1 5, wherein the integrated spacer 
includes 

a first hole and a slot; and 

said connecting element includes a raised hole displaceably connected in the slot in 
said integrated spacer. 

17. A guiding needle holder as claimed in claim 16» wherein said connecting element is 
displaceably guided along the length of the slot of said integrated spacer a distance suflBcient 
to enable insertion of a biopsy needle into a biopsy gun. 

18. A guiding needle holder as claimed in claim 1 7, wherein, 

said integrated spacer includes a longitudinally extending groove, a curved wall, an 
angled wall, and a first longitudinal bore; and 

said connecting element includes a protruding section that fits in the groove of said 
integrated spacer, a curved portion that fits in the curved wall of said integrated spacer, a flat 
portion, and a second longitudinal bore. 

19. A biopsy instrument for use in a biopsy gun comprising: 
a hollow outer needle; 
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an inner needle extending through said hollow outer needle, wherein said inner needle 
includes a recess near the distal end thereof, said inner needle and said outer needle movable 
relative to each other permitting selective encapsulation of said recess on said inner needle by 
said outer needle; 

a first connecting element attached to a proximal end of said outer needle 
a second connecting element attached to a proximal end of said inner needle and 
positioned in the same plane as said first connecting element; and 

an integrated spacer having an interior section, said first and second connecting 
elements engaged to said interior section, and moveable therein relative to each other 
between a spaced apart orientation and an adjacent orientation whereby said inner needle is 
selectively moved between positions exposing the recess of said inner needle and 
encapsulating the recess of said inner needle when said integrated spacer is positioned within 
a biopsy gun. 

21 . A biopsy instrument for use in a biopsy gun comprising: 
a hollow outer needle; 

an inner needle extending through said hollow outer needle, wherein said inner needle 
includes a recess near the distal end thereof, said umer needle and said outer needle movable 
relative to each other permitting selective encapsulation of said recess on said inner needle by 
said outer needle; 

a connecting element attached to a proximal end of said outer needle; and 
an integrated spacer attached to a proximal end of said inner needle, said connecting 
element engaged to said integrated spacer for relative movement therein whereby said inner 
needle is selectively moved between positions exposing the recess of said inner needle and 
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encapsulating the recess of said inner needle when said biopsy instrument is contained within 
a biopsy gun. 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



wo 00/59378 




SUBSTITUTE SHEET (RULE 26) 



(12) INTERNATldRFL APPLICATION PUBLISHED UNDER THE PATEnWdOPERATION TREATY (PCT) 



CORRECTED VERSION 



(19) World Intellectual Property Organization 
International Bureau 




iiiiiBiiiiiiffiniiiiiiilin 



(43) international Publication Date (10) Intematiooai Publication Number 

12 October 2000 (12.10,2000) pCT WO 00/59378 A3 

(51) International Patent Classincation^: A61B lQ/00 (81) Designated State (national): JP. 

(21) International Application Number: PCr/IB99/02131 (84) Designated States (regional): European patent (XT, BE, 

CH, CY. DE, DK. ES» Fl. FR. GB. GR, IE. IT. LU. MQ 

(22) International Filing Date: 13 July 1999 (13.07.1999) NL, PT. SE). 

(25) Filing Language: English Published: 

— with international search report 

(26) Publication Language: English 

(88) Date of publication of the international search report: 
(30) Priority Date: 12 July 2001 

09/114^09 13 July 1998 (13.07.1998) US 

(48) Date of publication of this corrected version: 
(71) Applicant: MEDICAL DEVICE TECHNOLOGIES, 22 November 2001 

INC [US/USl; 4445-310 S.W. 35th Terrace. GainesviUe. 

FL 32608 (US). (15) Information about Correction: 

! see PCT Gazene No. 47/2001 of 22 November 2001. Sec- 

\ (72) Inventor: TERWILUGER, Richard; 332 Ute Lane tion II 



South, Estes Park. CO 80517 (US). 

Agents: TANG, Wayne, L. et al.; J 
RO. Box 2828. Chicago, IL 60690-2828 (US). rung of each regular issue of the PCT Gazette. 



For two-letter codes and other abbreviations, refer to the '*Guid- 
(74) Agents: TANG, Wayne, L. et al.; Mayer Brown & Piatt, ance Notes on Codes and Abbreviations'" appearing at the begirt- 



^ (54) Title: BIOPSY NEEDLE AND SURGICAL INSTRUMENT 




00 
IT) 




(57) Abstract: The present invention includes a biopsy needle for use in a biopsy gun or as surgical instrument, capable of taking 
multiple samples, and a guiding needle holder for holding a biopsy needle. The biopsy needle includes an inner needle, also called a 
stylet, and an outer needle, also called a cannula, and a guiding needle holder. The stylet has a recess in the vicinity of its distal end 
which receives the tissue sample. The guiding needle holder includes an integrated spacer, and first and second connecting elements. 
The iirst connecting element holds the proximal end of the cannula and is displaceably attached along the length of the integrated 
spacer. The second connecting element holds the proximal end of the stylet and is fixedly attached to the distal end of the integrated 
spacer. The connecdng elements each have an opening that facilitates insertion of the biopsy needle into a known biopsy gun in 
eidier the cocked or uncocked position. In an alteniate embodiment, the guiding needle holder includes an integrated spacer that 
fixedly holds the stylet, and a connecting element that di^laceably holds the cannula. 
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BIOPSY NEEDLE AND SURGICAL INSTRUMENT 



FIELD OF THE INVENTION 



This invention relates to an improved biopsy needle specially suited for use in a 
biopsy gun, or for use as a surgical instrument. 



Biopsy needles, as part of a biopsy system, are generally used in the medical field to 
remove tissue, cells or fluids from a body for examination. Known biopsy needles have at 
least one inner needle (stylet) and an outer needle (cannula). The stylet has a point to enable 
insertion of the needle into a body, and a recess or notch located near its distal end for 
receiving a tissue sample. The cannula is displaceably guided on the stylet and has sharp 
cutting edges. Both the stylet and cannula have a connecting element on their proximal ends 
to enable connection of the needle to the slides of a biopsy gun. The connecting elements in 
known biopsy needles generally have included either flanges that cooperate with matching 
contact surfaces on the slides, or recesses that engage a rib located on a slide wherein both 
the slide and the rib run along the length of the biopsy neiedle. 

Some prior art biopsy needles have the disadvantage that it is sometimes difficult to 
insert them into the biopsy gun under sterile conditions. Some prior art biopsy guns require a 
certain spacing between the connecting elements on the stylet and cannula in order for the 
biopsy needle to be inserted into the biopsy gun. However, this task of inserting the biopsy 
needle into the biopsy gun while the connecting elements are maintained in a fixed 
orientation is difficult because the stylet is generally freely displaceable in the cannula. 
Therefore, it is generally necessary to align the connecting elements of the biopsy needle, 
either manually or through use of a separate spacer, prior to insertion into a biopsy gim. 



BACKGROUND OF THE INVENTION 
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After the biopsy needle is inserted into a biopsy gun, if a spacer clip is used, it is generally 
necessary to remove the spacer in order to close the lid and operate the biopsy gun. 
Conventional spacer clips require the molding of a separate spacer. This requirement of a. 
separate molding step adds an additional step in the manufacturing and packaging process 
thereby increasing the costs to produce the biopsy needle. Moreover, the use of a separate 
spacer clip may require undue handling of the needle in order to connect and disconnect the 
spacer clip. Furthermore, some conventional biopsy guns do not permit the option of 
inserting the needle into a biopsy gun in the uncocked position. By permitting a biopsy 
needle to be inserted in an uncocked biopsy gun, the proper operation of the needle is 
checked prior to the gun being fired by moving the inner needle and the outer needle relative 
to each other during the cocking process. An additional disadvantage of some conventional 
biopsy needles is that under some conditions, the individual connecting elements slip or 
rotate relative to the slides they are carried on when inserted in a biopsy gun. 

SUMMARY OF THE INVENTION 

The present invention includes a biopsy needle particularly suited for use in a biopsy 
gun. Additionally, the present invention can also be used as a surgical instrument for 
procedures such as, a microlumpectomy and the removal of microcalcification. The biopsy 
needle made according to the present invention includes a guiding needle holder that is an 
int€fgral part of the needle itself that is not removed prior to needle use. The guiding needle 
holder provides not only an integrated means for grasping and handling the needle, but 
facilitates needle alignment without the use of extrinsic devices, and prevents rotation and 
other movement of the needle relative to itself and the slides in a biopsy gun. Additionally, 
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the integrated design of the needle allows the needle to be easily prepackaged in a sterile, 
disposable condition. 

The biopsy needle of the present invention comprises an inner needle with a recess 
near its beveled distal end, an outer needle displaceably guided on the inner needle and 
having a beveled distal end, and a guiding needle holder. The gauge and length of the inner 
needle and outer needle varies with the procedure for which it will be used. The guiding 
needle holder includes first and second connecting elements, and an integrated spacer. The 
first connecting element is displaceably guided along the length of the integrated spacer, and 
the second connecting element is fixedly engaged with the proximal end of the integrated 
spacer. Both the first and second connecting elements contain a raised annular flange that 
defmes a portion of a bore though the connecting element and assists in maintaining the 
connecting elements in engagement with the integrated spacer. These bores in the connecting 
elements allow the needle to be mounted on ppsts extending firom the slides of a biopsy gun. 
It should be noted that these bores are illustrative of only one way to connect the needle to 
the slides of a biopsy gvm and that other arrangements may be used. The inner needle is 
embedded in the second connecting element and the outer needle is embedded in the first 
connecting element. When the first and second connecting elements are maximally displaced 
relative to each other within the integrated spacer, the distance between the raised annular 
flange in the first connecting element and the raised annular flange in the second connecting 
element is such that the biopsy needle can be inserted with the proper spacing into a biopsy 
gun in the cocked position. This eliminates the need foi- any external means of achieving the 
proper spacing of the needle. Alternatively, the needle can be mounted in a biopsy gun in the 
uncocked position. 
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Additionally, the present invention can be used to take multiple samples at the same 
biopsy site as required by procedures such as computer tomography by removing the 
connecting element carrying the inner needle and replacing it with another connecting 
element and an inner needle. Once the body is pierced, the biopsy needle is inserted into a 
5 biopsy gun and the sample taken. The needle is then removed from the body and the biopsy 
gun, the sample removed, and the needle can then be reused. All this is accomplished 
without the use of an external spacer. 

In an alternative embodiment, the guiding needle holder incorporates an integrated 
^acer and a single connecting element. . The inner needle is embedded in the integrated 
10 spacer and the outer needle is embedded in the connecting element. The biopsy needle can 
be positioned for insertion into a biopsy gun either in the cocked or uncocked position by 
maximizing the displacement of the connecting element. In this embodiment, multiple 
samples can be taken by dislodging the integrated spacer, removing the inner needle and 
replacing it with another inner needle. The integrated spacer can either be reused or replaced. 
15 It is therefore an advantage of the present invention to provide a biopsy needle that 

allows a tissue sample to be obtained jfrom a tissue mass which automatically captures and 
allows the removal of a tissue sample for examination, wherein the inner needle and the outer 
needle reside and function in an integrated spacer. 

It is a fiirther advantage of the present invention to provide an integrated spacer or 
20 guiding needle holder that does not require the spacer to be removed prior to operating a 
biopsy gun. 

It is a further advantage of the present invention to provide an integrated spacer that 
remains inside a biopsy gun during the operation of the gun. 
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It is a further advantage of the present invention to provide an integrated spacer for a 
biopsy needle which allows single-handed loading and removal of the needle from a biopsy 
gun while maintaining the orientation and rotational position of the inner needle and outer 
needle of a biopsy needle relative to each other and the biopsy gun. 

It is a further advantage of the present invention to provide a biopsy needle available 
in multiple needle gauges and lengths, tailored for various biopsy procedures.. 

It is a further advantage of the present invention to provide a biopsy needle including 
an integrated spacer which allows the insertion of the needle into a body, unattached to the 
biopsy device, without the use of external or removable spacers, and maintains the 
orientation and proper spacing of the first and second elements to allow the simple insertion 
of the biopsy needle into a biopsy gun after the needle is inserted into the body, as required 
by certain biopsy procedures. 

It is a further advantage of the present invention to provide a biopsy needle with an 
integrated spacer that allows the integrated spacer to be gripped by the fingers of the user for 
manual insertion of the needle into the body while maintaining the spacial relationship 
between the inner needle and the outer needle. 

It is a further advantage of the present invention to provide a biopsy needle that is 
prepackaged, sterile and disposable. 

It is a further advantage of the present invention to provide a biopsy needle which can 
be used to obtain multiple biopsy samples from the same biopsy site without the use of an 
external spacer. 

Other features and advantages of the present invention vnll become readily apparent 
from the following detailed description, the appended clauns and the accompanying 
drawings. It is to be understood that both the foregoing general description and the following 
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restrictive of the invention, as claimed. 

BRIEF DESCRIPTIONS OF DRAWINGS ; 

Fig. la is ah isometric view of one embodiment of the biopsy needle made according 
to the present invention; 

Fig. lb is an exploded view of the biopsy needle made according to the present 
invention, positioned so that the recess in the inner needle is exposed; 

Fig. 2a is an end view of the integrated spacer; 

Fig. 2b is an end view of a connecting element; 

Fig. 3a is an end view demonstrating how the connecting elements are inserted into 
the integrated spacer to fomi the guiding needle holder; 

Fig. 3b is an end view of the assembled guiding needle holder; 

Fig. 4a is an isometric view of an alternative embodiment of the biopsy needle; 

Fig. 4b is the bottom view of an alternative embodiment of the biopsy needle; and 

Fig. 5 is an isometric view of one embodiment of the biopsy needle of the present 
invention used in conjunction with a biopsy gun of a type that is well-known in the art. 

DFTAn^FD DF ^CRimON OF THE PREFERRED EMBODIMENT 

Figs, la and lb show a preferred embodiment of the biopsy needle 10 made according 
to the present invention which comprises a guiding needle holder 8, an inner needle 12 and 
an outer needle 14. The design of the inner needle 12 and the outer needle 14 is generally 
well known in the art and both have a beveled cutting edge on their distal ends, The inner 
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needle 12 and the outer needle 14 may be of a variety of gauge sizes. The guiding needle 
holder 8, is used to maintain the relative orientation of the inner needle 12 and the outer . 
needle 1 4, and to provide a means by which the biopsy needle 1 0 can be grasped. The 
guiding needle holder 8 includes an integrated spacer 20, and first and second connecting 
5 elements, 16 and 18 respectively. 

The integrated spacer 20 has an elongated body wrhich includes a slot 28 that extends 
longitudinally a predetermined distance and a hole 26 that facilitate the insertion of the 
biopsy needle 10 into a biopsy gun of a type known in the art. As illustrated in Fig. 2a, the 
integrated spacer 20 has an interior portion 21 that includes a longitudinally extended angled 
10 wall 30, a longitudinally extending curved wall 39, and a groove 3 1 , that facilitate the 

assembly and operation of the biopsy needle 1 0. The groove 3 1 , angled wall 30, and the 
curved wall 39, extend longitudinally from the distal end 17 of the integrated spacer 20 
through the entire length of the spacer 20. Alternatively, an end wall at the proximal end of 
the spacer 20 may be provided. The interior portion 21 is configured such that its cross- 
15 sectional profile is similar to the cross-sectional profile of the first and second connecting 
elements 16 and 18 of the needle 10 shown in Fig. lb. 

The first connecting element 16, shown in Fig. 2b, includes a protruding section 33, a 
sidewall section including a curved portion 35 and a flat portion 36, a longitudinally 
extending bore 32A that goes through the entire length of the first connecting element 16, and 
20 a vertically extending bore 23 which is partially defined by a raised annular flange 22. A 

portion of the bore 32A is defined by a cylindrical sleeve 34 positioned on one end of the first 
connecting element 16 shown in Fig. lb. 

For purposes of clarification, when referring to the longitudinally extending bore 
through second coimecting element 1 8, the longitudinally extending bore will be referred to 
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with reference numeral 32B. The second connecting element 18, illustrated in Fig. lb, is 
identical to the first connecting element 16, except that the longitudmally extending bore 32B 
is not required to extend through the entire length of the second connecting element 1 8. 
However, for purposes of ease of manufacture, connecting elements 1 6 and 1 8 may be 
identical. The longitudinally extending bore 32A of the fu^t connecting element 1 6 holds the 
proximal end of the outer needle 14 and the longitudinally extending bore 32B of the second 
connecting element 1 8 holds the proximal end of the inner needle 12. The connecting 
elements 16 and 1 8 are preferably formed by insert molding techniques generally known in 
the art. The connecting elements 16 and 18 are insert molded around outer needle 14 and 
inner needle 1 2, respectively. Although the preferred embodiment illustrates a vertically 
extending bore 23 in the connecting elements 16 and 18 for engagement to the slides of a 
biopsy gun, other configurations may be used, such as, for example, flanges. 

To assemble the biopsy needle 10, the proximal end portion of the outer needle 14 is 
fixedly carried in the longitudinaUy extending bore 32A of the first connecting element 16. 
The proximal end of the inner needle 12 is removable and fixedly inserted into the 
longitudinally extending bore 32B of the second cormecting element 18. The iimer needle 12 
is then inserted into the outer needle 14 until the first and second connecting elements 1 6 and 
18 meet. In order to insert the first and second connecting elements 16 and 18 in the 
integrated spacer 20, both connecting elements 1 6 and 1 8 are initially engaged into the 
integrated spacer 20 with curved portion 35 engaged vwth the curved wall 39 and flat portion 
36 engaged with angled wall 30, as illustrated in Fig. 3a. The second cormecting element .1 8 
is rotated iiito the integrated spacer 20 until the protmding portion 33 snaps into the groove 
3 1 and the second raised annular flange 24 fits into the hole 26 in the integrated spacer 20. 
The first connecting element 16 is rotated into the integrated spacer 20 until the protruding 
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section 33 snaps into the groove 3 1 and the first raised annular flange 22 in the first 
connecting element 16 fits into the slot 28 in the integrated spacer 20, as shown in Fig. 3b. In 
general use, the biopsy needle 1 0 remains in this attached configuration throughout its 
insertion into a biopsy gun and its subsequent use. The length of the longitudinal slot 28 is 
such that when the outer needle 14 is fully extended, the distance between the first raised 
annular flange 22 in the first connecting element 1 6 and the second raised annular flange 24 
in the second connecting element 1 8 is sufficient to enable the flanges to align with the posts 
on the slides of a biopsy gun when the slides are in the cocked or uncocked positions. The 
dimensions of the guiding needle holder 8 and the longitudinal slot 28 may be configured to 
allow the biopsy needle 10 of the present invention to be used in various biopsy guns. 

The biopsy needle 1 0 made according to the present invention provides several 
advantages over conventional biopsy needles and even those conventional biopsy needles 
that employ separate spacer clips. For example, when the biopsy needle 10 of the present 
invention is in its assembled form as illustrated in Fig. l a, the first connecting element 16 is 
in the maximally displaced position within the integrated spacer 20. The body of the 
integrated spacer 20 permits the user to easily grasp the biopsy needle 10 without moving the 
position of connecting elements 16 and 1 8 relative to each other. In this position, the 
distance between the first raised annular flange 22 in the first connecting element 16 and the 
second raised annular flange 24 in the second connecting element 1 8 is sufficient to align 
these holes with posts located on the slides of a cocked biopsy gun, and therefore enable the 
biopsy needle 10 to be loaded into a biopsy gun without manipulation of the connecting 
elements 16 and 1 8. The tip of the inner needle 12 is exposed to facilitate insertion of the 
biopsy needle 10 into the tissue being sampled. 



wo 00/59378 



• 



PCT/IB99/02131 



-10- 



10 



The biopsy needle 1 0 including the integrated spacer 20 can be inserted into a biopsy 

gun either in the cocked or uncocked position to accommodate the user's preference. The 

integrated spacer 20 also facilitates removal of the biopsy needle 10 from a biopsy gun 

without the necessity to reattach a spacer clip as is required with conventional biopsy 

needles. If the biopsy needle 10 is inserted while the gun is uncocked, the gun should be 

cocked prior to use. Insertion of the biopsy needle 10 into a biopsy gun 60 is generally 

straight forward as shown in Fig. 5. The body of the needle holder 8 is grasped by the user 

and placed over the interior chamber of the biopsy gun 60, as illustrated in Fig. 5. Vertically 

extending bore 23 of the first and second connecting elements 1 6 and 1 8 are aligned over 

slides 62 of the biopsy gun 60 and receive posts 64, Without having to remove the integrated 

spacer 20, the lid to the biopsy gun 60 is closed and is ready for use. 

The tip of the biopsy needle 10 is inserted into the tissue to be sampled. The biopsy 

ting element 18 along with the integrated spacer 

ting element 16 is held stationary. This action is 

.t of the guiding needle holder 8 wherein flange 24 

ole 26 while flange 22 of the first connecting 

spacer 20 in slot 28. This movement causes the 

; ssue being sampled and exposes the recess 1 3 in 

^ le to be sampled. The second slide of the biopsy 

oD/AB 

2 vith the first connecting element 1 6 forward. This 

^ ^ forward over the recess 1 3 which causes the outer 

DR e recess 1 3 and secure it therein. The biopsy 

ion illustrated in Fig. la. The biopsy needle 10 

SR led. The integrated spacer 20 in engagement with 

Controle par. Scanne par. 

Nbre de copies Article 20 



PUBLICATIO^ 



_ ^ MP NUAbar 

00-59378 



NcHnbire de pages„??.5 
BD/AB 1 



wo 00/59378 




PCT/IB99/02131 



the first and second connecting elements 16 and 1 8 during operation of the biopsy gun 60, 
stabilizes the first and second connecting elements 16 and 18 and prevents twisting and 
bending in the biopsy gun 60. 

Multiple samples can be taken at the same biopsy site by either reusing the biopsy 
needle 10 or replacing the inner needle 12. The inner needle 12 is replaced by removing the 
second connecting element 1 8 fi'om the integrated spacer 20, sliding the inner needle 12 out 
of the outer needle 14, and inserting another inner needle into the outer needle 14 and 
reattaching the second connecting element 1 8 in the manner previously described. The 
second connecting element 1 8 can either be reused or replaced. 

An alternative embodiment of the invention is shown in Figs. 4a and 4b. in this 
embodiment the biopsy needle lOA includes an inner needle 42,. an outer needle 44, and a . 
guiding needle holder 40. The guiding needle holder 40 comprises an integrated spacer 48 
and a connecting element 50. Connecting element 50 is identical to connecting element 16 
previously described. The integrated spacer is substantially identical to integrated holder 20, 
except that longitudinally extending groove 31, longitudinally extending wall 30 and 
longitudinally extending curved wall 39 do not extend as fer in the body of the spacer 20. 
The proximal end of the spacer 48 is solid for ease of manufacturing and includes a vertically 
extending bore 41 . An inner needle 42 is fixedly attached to the integrated spacer 48 near the 
proximal end, and the outer needle 44 is fixedly attached to the connecting element 50. The 
connecting element 50 can be attached to the integrated spacer 48 in the manner previously 
described herewith for attaching the first connecting element 16 in the previous embodiment. 

Other embodiments of the invention will be apparent to those skilled in the art 
from consideration of the specification and practice of the invention disclosed herein. It is 
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We claim: 

1 . A biopsy needle comprising: 
a guiding needle holder; 

an inner needle having a recess in a vicinity of a distal end thereof for receiving a 
tissue sample^ and a proximal end fixedly connected to said guiding needle holder such that 
said inner needle does not move relative to said guiding needle holder, and 

an outer needle substantially coaxial with said inner needle and disposed about a 
portion of said inner needle having a proximal end displaceably connected to said guiding 
needle holder such that said outer needle moves longitudinally relative to said guiding needle 
holder. 

2. A biopsy needle as claimed in claim 1 , wherein said guiding needle holder comprises: 
an integrated spacer; 

a first connecting element displaceably attached to said integrated spacer and movable 
therein, wherein said outer needle is connected to the first connecting element; and 

a second connecting element fixedly connected to said integrated spacer such that said 
second connecting element does not move relative to said integrated spacer, wherein said 
inner needle is fixedly attached to the second connecting element. 

3- A biopsy needle as claimed in claim 2, wherein said integrated spacer includes 
a hole and a slot; 

said first coimecting element includes a first aimular flange displaceably engaged to 
the slot of the integrated spacer; and 



wo 00/59378 




PCT/1B99/02131 



said second connecting element includes a second annular flange fixedly engaged to 
the hole of said integrated spacer. 

4. A biopsy needle as claimed in claim 3, wherein said first connecting element is 
displaceably guided along the length of the slot of said integrated spacer a distance sufficient 
to enable operation of said biopsy needle in a biopsy gun. 

5. A biopsy needle as claimed in claim 4, wherein said first connecting element is 
positioned along the length of the slot of said integrated spacer a predetermined distance to 
enable insertion of said biopsy needle in a biopsy gun. 

6. A biopsy needle as claimed in claim 5, wherein 

said integrated spacer having an interior section including a longitudinally extending 
groove, a curved wall, and an angled wall; 

said first connecting element includes a first protruding section engaged to the groove 
of saidi integrated spacer, a first curved portion that fits in the curved wall of said integrated 
spacer; and 

said second connecting element includes a second protruding section engaged to the 
groove of said integrated spacer, and a second curved portion engaged to the curved wall of 
said integrated spacer. 

7. A biopisy needle as claimed in claim 1, wherein said guiding needle holder comprises: 

an integrated spacer wherein said inner needle is fixedly connected to the integrated 
spacer such that said inner needle does not move relative to said integrated spacer; and 
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a connecting element displaceably connected to said integrated spacer movable 
therein wherein said outer needle is fixedly connected to the connecting element. 

8. A biopsy needle as claimed in claim 7, wherein 
said integrated spacer includes a first hole and a slot; 

said connecting element includes an annular flange displaceably connected in the slot 
of said integrated spacer. 

9. A biopsy needle as claimed in claim 8, wherein the connecting element is 
displaceably guided along the length of the slot of said integrated spacer a distance sufiGcient 
to enable insertion of said biopsy needle into a biopsy gun. 

10. A biopsy needle as claimed in claim 9, wherein 

said integrated spacer includes a longitudinally extending groove^ a curved wall, and 
an angled wall; and 

said connecting element includes a protruding section engaged to the groove of said 
integrated spacer, a curved portion that fits in the curved wall of said integrated spacer, and a 
flat portion. 

» 

11. A needle holder for guiding a biopsy needle, comprising: 
an integrated ^acer; 

a first connecting element fixedly connected to said integrated spacer, and 
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a second connecting element displaceably connected to said integrated spacer such 
that said second connecting element is longitudinally displaceably along said integrated 
spacer. 

12. A guiding needle holder as claimed in claim 1 1 , wherein 
said integrated spacer includes a hole and a slot; 

said first connecting element includes a first annular flange connected in the slot of 
the integrated spacer such that it is displaceable relative to said integrated spacer; and 

said second connecting element includes a second annular flange fixedly connected to 
the first hole in said integrated spacer. 

13. A guiding needle holder as claimed in claim 1 2, wherein the second coimecting 
element is displaceably guided along the length of the slot of said integrated spacer a distance 
sufScient to enable insertion of a biopsy needle into a biopsy gun. 

14. A guiding needle holder as claimed in claim 1 3, wherein 

said integrated spacer includes a longitudinally extending groove, a curved wall, and 
an angled wall; 

said first coimecting element includes a first protruding section that fits in the groove 
of said integrated spacer, a fust curved portion that fits in the curved wall of said integrated 
spacer, a first flat portion, and a first longitudinal bore; and 

said second connecting element includes a second protmding section that fits in the 
groove of said integrated spacer, a second curved portion that fits in the curved wall of said 
integrated spacer, a second flat portion and a second longitudinal bore. 
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15. A needle holder for guiding a biopsy needle comprising: 
an integrated spacer, and 

a connecting element displaceably attached to said integrated spacer. 

1 6. A guiding needle holder as claimed in claim 1 5, M*erein the integrated spacer 
includes 

a first hole and a slot; and 

said connecting element includes a raised hole displaceably connected in the slot in 
said integrated spacer. 

17. A guiding needle holder as claimed in claim 16, wherein said connecting element is 
displaceably guided along the length of the slot of said integrated spacer a distance sufficient 
to enable insertion of a biopsy needle into a biopsy gun. 

18. A guiding needle holder as claimed in claim 1 7, wherein, 

said integrated spacer includes a longitudinally extending groove, a curved wall, an 
angled wall, and a first longitudinal bore; and 

said connecting element includes a protruding section that fits in the groove of said 
integrated spacer, a curved portion that fits in the curved wall of said integrated spacer, a flat 
portion, and a second longitudinal bore. 



19. 



A biopsy instrument for use in a biopsy gun comprising: 
a hollow outer needle; 
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ah inner needle extending through said hollow outer needle, wherein said inner needle 
4 includes a recess near the distal end thereof, said inner needle and said outer needle movable 

relative to each other permitting selective encapsulation of said recess on said inner needle by 
6 said outer needle; 

a first connecting element attached to a proximal end of said outer needle 
8 a second connecting element attached to a proximal end of said inner needle and 

positioned in the same plane as said first connecting element; and 
1 0 an integrated spacer having an interior section, said first and second connecting 

elements engaged to said interior section, and moveable therein relative to each other 
12 between a spaced apart orientation and an adjacent orientation whereby said inner needle is 

selectively moved between positions exposing the recess of said inner needle and 
14 encapsulating the recess of said inner needle when said integrated spacer is positioned within 

a biopsy gun. 

20. A biopsy instrument for use in a biopsy gun comprising: 
2 a hollow outer needle; 

an inner needle extending through said hollow outer needle, wherein said inner needle 
4 includes a recess near the distal end thereof, said inner needle and said outer needle movable 

relative to each other permitting selective encapsulation of said recess on said inner needle by 
6 said outer needle; 

a connecting element attached to a proximal end of said outer needle; and 
8 an integrated spacer attached to a proximal end of said inner needle, said connecting 

element engaged to said integrated spacer for relative movement therein whereby said inner 
1 0 needle is selectively moved between positions exposing the recess of said inner needle and 
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encapsulating the recess of said inner needle when said biopsy instrument is contained within 
a biopsy gun. 
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FIG. 2b 
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